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ABSTRACT 



The problem-solving approach to teaching and learning has 
proved especially useful in vocational education as a way to relate classroom 
learning to real-life situations or problems. The problem-solving method of 
teaching places the responsibility for learning on students. Educators and 
special reform groups in other subject areas refer to a process known as 
"problem-based learning," which is characterized by four critical features: 
engagement, inquiry, solution building, and reflection. For effective use of 
a problem-solving or problem-based approach to teaching and learning, 
teachers will have to alter three things: the balance of power in the 
classroom; the focus of attention; and their teaching skills. Reluctance to 
deviate from traditional teaching methods and incorporate a new teaching 
philosophy and practices is a major obstacle to adoption of the 
problem-solving approach to teaching. To implement a problem-solving 
approach, teachers must improve their interpersonal skills and group dynamics 
and be able to adapt instructional strategies, resources, and activities to 
promote students' development of basic skills,, thinking skills, and personal 
qualities. Research has confirmed that, in agricultural education, the 
problem-solving approach is superior to the subject-matter approach as a way 
of improving student achievement. (Contains 15 references.) (MN) 
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Using Problem-Solving Approaches 
in Vocational Education 



The problem-solving approach to reaching and learning has evolved 
from the theory ot John Dewey. It has be on used especially in 
agricultural education as a wav to relate classroom learning to real- 
1 ilc* situations or problem". This Brief focuses on practice applica- 
tion" ol problem solving m vocational edin ation and then rela- 
tiondup to contextual learning environments. 

Problem Solving 
for Teaching and Learning 

Agricultural education has emphasised problem solving as a means 
or helping students to develop decision-making skills and teachers 
to alter their teaching methodology. The traditional method of prob- 
lem solving tor decision making reflects Dewey’s five -step model 
for learning, expanded to six steps by Newcomb, McCracken, and 
Warmhrod (Straquadme and Egelund 1 Q92 'i : (1) identification of 
the problem situation; What is happening?; (2) definition ot the 
problem: What must be done?; (3) search for information: What 
do we need to know?; oil analysis of data; What are the important 
considerations?; (5) testing possible solutions: What will happen if 
this action is followed’, and (6) conclusion; What action is most 
promising? 

The problem -solving method of teaching incorporates problem- 
solving activities but places the responsibility tor learning on the 
student. It requires teachers to move from the traditional instruc- 
tional model to one that engages teachers and students as partners 
in learning, with the teacher functioning in the role ot facilitator or 
coach rather than leader or all-knowing authority. It requires rhe 
use of problems that have real meaning to students, thus motivat- 
ing them to reach a solution. 

Educators and special reform groups mother subject areas refer 10 
a process known as “problem-based learning, ” which has manv simi- 
larities to the problem-solving approach. In problem-based instruc- 
tion, all learning i. lone in context, within the learner’s social en- 
vironment. Learning occurs as students negotiate with others and 
evaluate the viabilitv of each individual’s understanding (baverv 
and Duffy 1995). Stepien and Gallagher (1993) discuss four criti- 
cal tearures of problem-based learning: 

1. Engagement. The problem raise" concepts and principles rel- 
evant to the content area and addresses real issues that connect to 
the larger social context of the students’ persona! world. 

2. hiquirv. The problem i< ill-structured in that it has no one right 
answer. It often changes as more information is found. It requires 
exploration to define and refine the question" and ideas surround- 
ing the problem. 

3. Sntitt!, >n building lr, problem-based learning, solutions are gen- 
erated bv 1 he student who are the problem solvers; teachers are 
the cinches. A" pmnlem sober", "tudents engage m observation, 
inquiry, and investigation into hypothecs and issues, and thev for- 
mulate conclusions that ire comment with the nature of the prob- 
lem. As coaches, teachers promote learning bv acting as models, 
demonstrating behaviors rhev want their students to adopt The; 
prompt student" to take ownership of the problem and responsibil- 
ity lor irs solution, and then fade into rhe background. 



4. Reflection. Assessments, as authentic companion" to the prob- 
lem, offer a structure lor reflection. Thev focus on the complexity 
of both the reasoning process and the subject-matter concepts within 
the problem, providing "landards to acr as benchmarks for think- 
ing. 

For effective use ot a problem-solving or problem-based appu 
to teaching and learning, teachers will have to alter (1) the hata c 
of power m the classroom, (2) the locus of attention, and (3) their 
teaching skills (Flowers 19921. 

Issues Involved on 
the Problem-Solving Approach 

Reluctance to deviate from traditional teaching methods and ro 
learn and incorporate a new teaching philosophy and practices is a 
major obstacle to adoption ot the problem-solving approach to 
teaching. Garton and Cano (19961 found that cooperating student 
agriculture teachers devoted less than 20% of instructional time to 
a problem-solving approach to teaching. Classroom teachers coop- 
erating with the study spend most of their time on maintaining 
subject-matter interest; student teachers focused primarily on seek- 
ing information to resolve the problem. 

Learning stvle is another factor thought to influence teacher use of 
problem-based instruction and student outcomes. Various research 
studies have found that “teachers of agriculture organized their les- 
sons on a problem-solving basis, but did not follow through with 
active problem-solving teaching” (ibid., p. 4SI. Cano and Garton 
(1994) report that agriculture teachers with a “field-independent” 
(concrete rather than abstract) learning stvle were more apt to use 
problem solving in teaching. In a study of Illinois secondary* stu 
dents in agriculture, Over and Osborne (1996b) found that stu- 
dents classified as “field-independent” learners significantly in- 
creased their "cores when taught using a problem-solving rather 
than subject-matter approach. Additionally, a study analyzing the 
effects of teaching approach across all learning styles — field-inde- 
pendent (concrete) learners, field- dependent (abstract) learner.", 
and field-neutral (somewhere between concrete and abstract) learn- 
ers — showed that field-neutral learners “scored significantly higher 
on achievement tests when taught in classes using the problem- 
solving approach” (Dyer and Osborne 1996a, p. 43). This approach 
wa< superior, however, only when relevant and meaningful prob- 
lems were introduced (ibid.) . The results from these and other stud- 
io^ of problem solving in agriculture education suggest that “each 
type of learning style benefited from instruction using the problem- 
solving approach” (p. 41). 

Practical Applications of Problem** 
Solving Teaching and Learning 

lo implement a problem- solving approach, teachers need to im- 
prove their interpersonal skills and group dynamic."; they need to 
be able to adapt instructional strategies, resources, and activities to 
promote students’ development of basic skills, thinking skills, and 
personal qualities (Crunkilton 1992; Flowers 1992). Ackerman cl 
al. (1997) suggest that problem-based activities be used to inte- 
grate technology into the instructional program, defining technol- 
ogy as “the application of knowledge to solve problems” (p. 7). Thev 
suggest that problem-based activities “provide the context tor learn- 
ing particular .kill", use a team approach ft >r reaching the hot m>Iu 
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non, and ‘jive a reason mr u>tns in>cruciional tee lino 10^" (ibid.). 
The technological prohleni-^olvini; process requires students to 
'“think cncurullv, Croat elv, and re>ourceiullv, while employing ha- 
sic academic, technical, and >oaal <k\W ( Penn and Willuum 1996, 
p. 13K 

.Several applications.!'! problem >olunc tor teachers to use in adapt- 
me their instructional methods Mr a problem-solving approach to 
teaching are described here: 

• l he Technology Projects for the Classroom and Teacher's Guide 
otters 20 project.' tor technical education students that emphasize 
problem 'olvunz and hands-on learning. Tliev eneaee students in 
the design and construction cl medeh lor such items a> a hot air 
balloon, comnvjtersc«'oter. ecodcsic dome, and others (Kaufman 
and Flowers 1996 b 



port and challenge the learner’s thinking, (6* encourage testing 
ideas against alternative views and alternative contexts; and (7) 
provide opportunity tor and support rellection on both the concent 
learned and the learning process. 

The problem -solving approach to teaching has been used with die- 
Cess in many disciplines, e.g., medical, environmental, business, 
■social science, and so torrh. Crucial co us success in improving stu- 
dent achievement is the use ot problems that are relevant arid mean- 
ingful to students (Dyer and Osborne 1996a' . The student is the 
toe us ot the teaching. The teachers ability to use the problem- 
solving approach to teaching and the undcnC ahlu\ to respond to 
this approach ma\ be linked co learning 'tvle. However, as noted m 
the agricultural education studio rL -e problem -solving approach 
to teaching is more effective ir uprovmg student achievement 
than the subiect-mattcr appro. 



• Hedges present' 4S sample lesson plan' tor teaching 

critical thinking, problem 'Hung, and academic and vocational 
competence. I he ie'-'cn piano were developed bv vocational and 
academic teacher' and arc drawn from a wide range or vocational 
program areas. 

• The Oklahoma State Department ot Vocational and Techni- 
cal Education (199)) has developed a curriculum guide ot technol- 
ogv learning activities targeted to students in grades 6-10. Topics 
include the problem-solving svsteni. writing about problem solv- 
ing, and related problem-solving activities. 

• Ackerman et ai. (1997) describe activities to enhance teacher 
and student awareness of the application ot knowledge in problem 
solving. Teachers in a special workshop formed teams of 3-4 to “de- 
sign a boat that would travel 3 feet as quickly as possible — building 
the model with consumable materials, testing and revising it, and 
proenting their solution to others" tp. 71 . Through chis experi- 
ence, ‘’teachers could >ee how the activity requires the teams to 
communicate both orallv and in writing, to use the math skills of 
estimation and measurement, to apply science skills ot buovance 
and lorces.. co blend individual members’ ideas into one idea, anJ 
to be excited about testing and revising the prototype to make it 
the best it can be” (p. 3). 

• Form and W illiams (1996) use interdisciplinary problem-solv- 
ing activities in Technology Learning Activities lor the Cocoa Acad- 
emy for Aerospace Technology (CAAT) program in Brevar J Countv, 
Florida. The authors describe the CAAT svsteni of learning, which 
i< called ” virtual learning." "In virtual learning, students and tacili- 
rator< teach each other how to learn; the curriculum blends a range 
<u disciplines. 'H.idcms k-arn in teams, facilitators teach m team', 
all problem-solving activities have real-world relevancy; and au- 
thentic assessment is uwd to evaluate learning objectives” 1pp. 17- 
1ST 

Advice to Teachers 

The true toeu' of all educational endeavors i> the student learner. 
Problem-based learning model? must reflect the changing external 
environment of the workplace and 'ocietv and include curriculum 
that ha> been designed to correlate with that environment. “Such 
activities encourage interdepartmental and interdisciplinary cul- 
tural millin' 'a Inch create pnMiive i-nvrgiC' bri the faculty, 'tuJi-r.t. 
and business commuimv ’ (West and Watson 1996, p. 3). 

baverv and Puffs il905» prc'ont a ti>r ot iii'injctional principles 
that guide the practices ot to idling and the design of learning en- 
vironments (pp. 33-34). il) anchor all learning activities to a larger 
task or problem; (2) support the learner in developing ownership 
lor the overall problem nr task; (3) design an authentic task, one in 
which the cognitive demands are consistent with the cognitive de- 
mands in the environment lor which the learner is being prepared. 
( L> design the task and the learning environment to reflect the 
complexity of the environment thev should be able to tunc non m 
ar the end t 4 ' learning, O' I dc>ign the learning environment ro sup - 
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